Summary. The 
INTRODUCTION
The morphological changes which occur within the human ovary during infancy and childhood have been described in detail. Maturation of the ovary is indicated by increases in ovarian weight and size, flattening of the surface epithelium, development of the tunica albugínea ovarii, changes in the orienta¬ tion and quantity of connective tissue in the stroma and increased vascularization (Stevens, 1903; Shaw, 1925; Simkins, 1932; Forbes, 1942; Delson, Lubin, & Reynolds, 1949; Sauramo, 1954; Boyd & Hamilton, 1955; Curtis, 1962; Merrill, 1963; Potter, 1963; Mossman, Koering & Ferry, 1964; Van Wagenen & Simpson, 1965; Valdes-Dapena, 1967 ; Mossman & Duke, 1973) .
The most striking characteristic of the infant ovary is the presence of follicles in all stages of growth and atresia. The occurrence of antral follicles (both microscopic and macroscopic) from 7 months after conception onwards has been reported on numerous occasions. Spivak (1934) reviewed accounts dating from the early 18th century of 'cystic follicles' in newborn ovaries. More recently, this subject has been dealt with by Govan & Mukherjee (1950) , Polhemus (1953) , Ober & Bernstein (1955) , Ahlvin & Bauer (1957) , Curtis (1962) , Kraus & Neubecker (1962) , Winter (1962) and Merrill (1963) .
In the present study, the quantitative patterns of oocyte and follicular growth are investigated during the period of infancy. Using this information, a classification for the follicle types found in the infant ovary has been derived.
The classification is intended to form a basis for studies of the dynamics of follicular growth in the human ovary.
MATERIALS AND METHODS
Ovaries were obtained at autopsy from infants and children ranging in age from birth to 9 years. The specimens were (Baker, 1963 Baker, 1963) . The diameters of the follicle, oocyte and oocyte nucleus were then obtained using the method described by Mandi & Zuckerman (1952) Values for a, b and r for pooled data (excluding that from the 25-year-old subject) are also presented for both Phases A and of growth.
Growth of the oocyte and follicle
In order to establish the pattern of oocyte growth in relation to follicle growth, oocyte and follicle diameters were compared using measurements pooled from the nineteen ovaries studied (Text- fig. 1 Fig. 1 ), all of these types of follicles were found in the nineteen ovaries studied.
Text- fig. 3 . The relationship between the number of granulosa cells in the widest crosssection of the follicle (logt0) and follicle diameter (ßm) fig. 6 ). (PI. 1, Fig. 2 Fig. 7 ). 
DISCUSSION
The high incidence of antral follicles in the ovaries of newborn girls appears to be unrelated to any pathological state in mother or child. Ahlvin & Bauer (1957) suggested a relationship between the presence of antral follicles in the newborn ovary and diabetes in the mother, but this was not supported by the more extensive survey of Kraus & Neubecker (1962) . Furthermore, Spivak (1934) and Ober & Bernstein (1955) found no correlation between hyperplasia and hypertrophy of the newborn uterine endometrium and the presence of antral follicles in the ovary. They concluded that although the morphology of the newborn uterus may reflect maternal steroid levels, the degree of ovarian development was independent of these factors. Advanced stages of follicular growth are also found in the ovaries of other newborn mammals which are born in a comparatively precocious state (Kellas, Van Lennep & Amoroso, 1958; Perry & Rowlands, 1962; van Wagenen & Simpson, 1965) .
As in other mammals (Brambell, 1928; Parkes, 1932; Zuckerman & Parkes, 1932) , the pattern of oocyte growth in relation to follicular growth in the infant human ovary is biphasic (Text- fig. 1 ) and individual (although not age-dependent) variations may exist in both the regression coefficient, a, and the intercept, b, for phase A of growth (Table 1) . Similar individual variations also occur in the rhesus monkey and the rat (Green & Zuckerman, 1947; Mandi & Zuckerman, 1952) . In the human infant, the oocyte reaches a maximum diameter of 80 µ (range 60 to 120 /tin) at a follicular diameter of 124 µ . Thereafter, follicular growth continues whilst the rate of oocyte growth approaches zero. The value for a in phase A of growth (0-57) is within the range recorded for other mammals, i.e. 0-14 for the pig and 0-64 for the shrew (see Parkes, 1932; Green & Zuckerman, 1947) . Furthermore, the overall values for both a and b for phase A for the infant ovary did not differ signifi¬ cantly from those obtained for the single adult ovary studied during the course of this work (Table 1) or those obtained by Green & Zuckerman (1951) for a 6-year-old ovary. The close similarity in many different mammalian species between the maximum diameter achieved by the oocyte at the end of growth phase A and the corresponding follicle diameter has been noted previously (Parkes, 1932; Brambell, 1956) . The possible functional significance of this observation in relation to synthetic activity of the oocyte nucleus has been discussed elsewhere (Moore & Lintern-Moore, 1974) .
No evidence for ovulation was found in any of the 400 ovaries studied. The maximum diameter achieved by the oocyte during infancy (60 to 120 µ ) is less than that (120 to 190 µ ) reported for freshly ovulated human ova (Pincus & Saunders, 1937; Hamilton, 1944) . Although some of the disparity in size can be accounted for by shrinkage on fixation (Hamilton, 1944; Menkin & Rock, 1948) , it is possible that the fully grown oocyte of infancy does not develop to the preovulatory dimensions found in the adult. Similarly, the maximum diameter of antral follicles encountered routinely in the infant ovary (5 to 6 mm) is considerably less than the values of 10 to 15 mm reported for a full-sized adult follicle (Watzka, 1957) . Thus, it is concluded that antral follicles in the infant human ovary do not achieve preovulatory size and all of the apparently normal growing follicles seen, in the absence of a resting stage beyond Class B, must, at some stage in development, degenerate. Certainly, all classes of follicles described for the infant ovary were encountered in atretic forms (see also Potter, 1963; Valdes-Dapena, 1967 ) and the pattern of follicular atresia appears to resemble closely that described for non-ovulatory follicles in the adult Macaca mulatta (Koering, 1969) .
The data indicate that follicular growth and degeneration in the human ovary occurs continuously throughout infancy and childhood. It may be pertinent to consider whether a functional association between the gonadalpituitary-hypothalamic axis is also present. Normal prepubertal children have circulating gonadotrophin levels which are considerably lower than those recorded during puberty and adulthood. They are, nevertheless, in excess of those recorded in hypo-pituitary subjects, lower than those of 5-to 10-yearold subjects with gonadal dysgenesis and higher in females than in males. Similarly, although oestradiol-17/? levels are also very low, prepubertal subjects appear to be more sensitive to low doses of ethinyl oestradiol (as reflected by FSH excretion) than do those who have reached puberty (Kulin, Grumbach & Kaplan, 1969; Buckler & Clayton, 1970; Penny, Guyda, Baghdassarian, Johanson & Blizzard, 1970; Root, Moshang, Bongiovanni & Eberlein, 1970; Sizoneko, Burr, Kaplan & Grumbach, 1970; Jenner, Kelch, Kaplan & Grum¬ bach, 1972; Lee, Midgley & Jaffe, 1972) . These data suggest that a gonadal-pituitary relationship may exist during the prepubertal period. To support this, Roth, Kelch, Kaplan & Grumbach (1972) have shown that LH-releasing factor (LH-RF) stimulates the release of similar amounts of FSH in prepubertal, pubertal and adult subjects. By contrast, LH production and release only became significant at puberty. Thus it appears that during infancy and childhood a special, highly sensitive form of the gonadal-pituitary feedback system may be operating. The nature of this system and its relation to the pattern of follicular growth reported here is not known at the present time.
